Nonperturbative integral equations are developed variationally for two-particle bound states in spinor and scalar quantum electrodynamics. The equations are solved numerically in the massive case and analytically in the massless case. The coupling constant is varied in order to study the bound states in the ultrarelativistic region.
I. INTRODUCTION Producing the hadron spectrum from quantum chromodynamics (QCD) has proven to be a formidable task indeed. This is essentially because the low-energy modes in the theory couple strongly, making the problem inaccessible to perturbation theory. The strong-coupling problem can be divided (somewhat artificially) into two aspects. In a Fock-space expansion of the states, strong coupling will imply large mixings and slow convergence to the physical states. Even within a limited sector of Fock space, relativistic effects will be large and perturbation theory will not be useful.
Although the variational technique, ' which we advocate in this paper, is in principle suitable to attacking both aspects, it is the latter, more modest aspect of the problem to which we address ourselves at least as a first step.
To this end we study spinor and scalar quantum electrodynamics (QED 
We construct an ansatz for the fermion-antifermion bound state by acting on the vacuum with a bilocal operator folded against a probability amplitude, namely
The traces and angular integration are now performed for the cases considered here and we obtain one-dimensional integral equations of the form Convergence was obtained typically to five figures with 100 points for most of the curve. At the critical point 300 points were required to obtain close to three-figure accuracy.
The results are presented in Fig. 1 
